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C A T A L O G U E  C F  S A T E L L I T E  O B S E R V A T I O X S ,  N O .  C - 1 9  

Prepared by D. V. Mechau’ 

INTRODUCTION 

This report lists o’zsen-ations oi Satel l i tes  1959 a l ,  1959 172, 1959 Eta, and  1959 L 1 for the 
per iod  June  1 throuoh Augus t  3 1 !  1960. as wel l  OS addi t icns  and corrections t o  pre \  :om listings of 
cjser\-cticx cl rhsse sateliitss. 

L:inlrradi a d  D q 2 : e r  d C t G :  c a d  cbserx.arions fro- t he  Jokisizen C’xen ator)- rece ived  by 
S?.C c-e  s o t  i zc luded .  
c a T e T c  s ta t ions,  X?oonv;atch t e c ~ s .  E. 5.  m d  foreign s’csenator ies ,  l i t c F  installations,  Photo- 
t r ack  sraticns, and  m.isce!laneous observers. 
t k e  Nationc! Space  Smve i l l ance  Control Cente i  (YSSCC),  under an ar rangement  Involving an 
exchange  ci observations of a r t i i i c i a l  earth satell i tes.  

The obser\.acic?ns l isted include t5ose from rhe S:i:ithsozian Edker-K‘uM 

A number  of obsen-a t icns  have  been  rece ived  from 

The da te  g iven  lists t h e  month  and day of the  observation; t h e  t i m e  ( U . T . )  is given in  houn, 
minutes ,  and  seconds; r ight ascension is in hours, minutes ,  and  seconds; decl inat ion,  azimuth, and  
a l t i t ude  a re  in degrees, minutes ,  and seconds; azimuth is measured from north through east;  t h e  
range is in meters .  

An explana t ion  of t h e  Index Number appears on pages 3 and 4. 

AAministrative Assistant, Computa t ions  Dix-ision, S m i t b o n i a n  Astrophysical Cbsen-a tory  . 
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EXFlAVhXCK 3; I?;=T7I b T Y E E  

ir.?ex r . ~ ~ k t . r  I?. :be r c l u i i n  t o  the  extreme r l&t  c c n s i s t s  :E six r i ig i t s .  The first 
-?ipit i ~ d i c a r e s  t h e  rrfclsion of t h e  t i n e  o f  t h e  obse rva t ion ;  t h e  se-ond and t h i r d  dkits, 
t h e  precision o f  F o s i t i c n ;  t;re fourth d i p i t ,  t h e  coord ina te  system an?. c o r r e c t i o n s ;  t h e  
f i f t h  d i r i t ,  the  equa to r  ar.d equinox; the s ~ t h  dicit, t h e  type  of i n s t rumen ta t ion  used in 

i 

I 

?lakine t h e  ocse rva t ion .  

T r e c i s i o n  of T ime  (1st d i g i t )  

Code Stan3ard  e r r o r  i n  t i n i n g  :ode 
nuTber ( a t )  number 

c \io esZim6te -I 

A at 4 . X C ~  6 

. c::6 < u < .cs2s 7 

Y .c$ < a 4 . c 2  c 

t 

A , .XZS < ut < .m5 

t 

; r e c i s i o n  o f  ' o s i t i o n  (2nd and 3 r d  d i g i t s )  

S t andz rd  e r r o r  i n  
d i r e c t i o n  (u,)  

Code S tanda rd  e r r o r  i n  
numbe+ d i r w t i o n  ( a  ) D 

> t 

S t a n d a r d  e r r o r  ir! 
5 i r e c t l o n  ( u  > 3 

* F o r  electronic l r s t m e n t s ,  xheso code numbers (2nd and 3 r d  d i g i t s  of  t h e  index I n  
t a b l e  6) a r e  inc reased  by 50. 



Coordinate  System and C o r r e c t i o n s  ( 4 t h  d i g i t )  

Code 
number 

0 

Coord ina te  System 

Right  a s c e n s i o n  and d e c l i n a t i o n  c o r r e c t e d  f o r  r e f r a c t i o n  
or n o t  known t o  be c o r r e c t e d .  

Azimuth and a l t i t u d e  c o r r e c t e d  f o r  r e f r a c t i o n .  

Right  a scens ion  and d e c l i n a t i o n  no t  c o r r e c t e d  for  
r e f r a c t i o n .  

Azimuth and a l t i t u d e  n o t  c o r r e c t e d  f o r  r e f r a c t i o n  or 
no t  known t o  be c o r r e c t e d .  

1 

2 

3 

Equator and Equinox ( 5 t h  d i g i t )  

Code 
number 

Equator  and Equinox 

O f  d a t e  g iven  

1855.0 
i ? 7 <  n 

1300.0 

id,, .b 

1950.c 

0 

Type o f  I n s t r u n e n t a t i o n  ( 6 t h  d i g i t )  

Code Op t i ca l  O t s e r v a t i o n s  
number 

Code 
number 

0 

1 

2 

3 

4 

E l e c t r o n i c  Obse rva t ions  

Min i t r ack  Mark 1. 0 Naked eye and b i n o c u l a r s ,  
v i s u a l .  

1 S tanda rd  Yoonw. t c h  t e l e s c o p ? ,  
v i s u a l .  

2 Apogee t e l e s c o p e ,  a s t ronomica i  
r e f r a c t o r  or r t , f l e c t o r ,  theo,io- 
l i t e ,  v i s u a l .  

3 Saker-Nunn camera, p h o t o p a p h i c .  

Min i t r ack  Mark 2.  

I n t e r f e r o m e t e r  cbserv;t ions 
from r a d i o  o b s e r v a t o r i e s .  

Doppler ohse rv  1 t 1 on% from 
r a d i o  o b s e r v a t o r i e s .  

Microlock. 4 Small m i s s i l e  t e l ecamera ,  t r a c k i n g  
cameras wi th  f o c a l  l e n g t h  20 inches  
or g r e a t e r ,  photographic .  

C ine theodo l i t e ,  t r a c x i n p  cameras wi th  5 
f o c a l  l e n g t h  l e s s  t han  20 inches ,  
photographic .  

Harvard meteor camera (Super-Schmidt) 6 
photographic .  

S t a t i o n a r y  t e l e s c o p e  o r  camera wi th  7 
f o c a l  l e n g t h  equa l  t o  o r  l e s s  t han  
10 inches ,  photopraphic .  

Doppler o b s e r v a t i o n s  from 
communications systems. 

5 

Doppler o b s e r v a t i o n s  from 
m i s s i l e  r anges .  

Radar. 

6 

7 

S t a t i o n a r y  t e l e s c o p e  o r  camera with 
f o c a l  l e n p t h  g r e a t e r  t han  10 i n c h e s ,  
photographic .  

unknown. 

8 

Other in s t rumen t s ,  o r  i n s t rumen t  9 

Unused d i g i t .  

mi sce l l aneous .  

-4- 



S T L  Y C  
900’ 

T I Y E  
i  s e  2y.92 
3 50  C2.92 
6 51  32.84 

18 ? I  w . 8 4  
!9 17 C8.08 

o 36 12.79 
c 46  58.15 
0 48 01.99 
1 30 43.70 
3 4 6  09.20 
7 46  50.08 

1 0  04 03.79 

‘2. A. 
12 1 6  5 4  
1 9  2 1  48 
20  1 8  24  
1 2  5 6  00 
19 11 1 8  

a 3 6  3 0  

19 34 3 0  

1 2  32  5 4  
1 4  07  0 6  

1 9  38  3 0  
2 0  0 9  2 4  
2 0  2 9  2 4  
13 24  36  
1 9  2 9  24  
1 2  4L 3 0  

1 1  3 9  48 

DECL.  
-38 24 

12 44  
-13  5L- 
-17 21 

1 1  3e  

5 5 2  
- 3 37  
-39 32  
- b 00 

2 7  39  
- 2 7  2 3  

2 3  44 
-12  2 9  

5 38 
- 2 1  3 9  

-44  r-9 

*:?!i I S O M F C A - P ~ .  AL,5-P. 

3 1 6  ARECJiDA-BY. P E R U  
323 VILLA C ~ L O R E S - ~ N ~ A ~ G  
317 ARE0,iDA-EN, PEEL 
312  OL IFAhTSFh?h-ah,S.AF 

01313  OLIFANTSFNTN-6MrS.AF 
01318  CQEQCIPA-BY, PERU 
C!319 AREOUIDA-BN. PERU 
-1315  WOOHERA-BY, AUSTR. 
Q 1 3 2 1  UDOMERA-BH. AUST?. 
P i 3 2 9  tPFQi’iDI-PY, PFQU 

3 2 3  r 3 W E E & - F h ,  A-STR. 9C03 
3 2 4  01 1FAkTSFNTh-eKrS.AF 9 0 t 2  
325 OLiFAhTS:hTh-Sq.S.AF 9032 

2E * ? i Y E G L - P I .  C L I ~ T ~ .  

9007 
9011 
9007  
9002  
9002 
9007  

6 02 
6 02 
6 02 
6 0 2  
6 02  

4 3 4 0 1 3  
4 3 4 0 1 3  
6 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 2 3  
4 3 4 0 1 3  
434C23 
4 3 4 0 1 3  
4 3 4 0 1 3  
b 3 4 0 2 3  
- 3 4 0 1 3  

434C23 
4 3 4 0 1 3  
- 3 4 ~ 1 3  
4 3 4 0 1 3  
4 3 4 9 2 3  

4 3 4 5 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  

4 3 4 0 1 3  
4 3 4 5 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 3 2 3  

4 3 b 0 1 3  
434013 
*34013  
4 3 4 3 2 3  

434C13 
4 3 4 0 1 3  

r 3 4 0 2 3  
4 3 4 0 2 3  

434313 
-34013  
4 3 4 0 2 3  
4 3 4 0 2 3  

4 3 4 0 2 3  
4 3 4 0 2 3  
6 3 4 0 2 3  
4 3 6 0 2 3  
4 3 4 0 2 3  

4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 2 3  

4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  

180 1 9  0 1  4 8  8 4 5 3 0 4  
4 3 4 0 2 3  

4 3 4 0 2 3  
4 3 4 0 2 3  
6 3 4 9 1 3  
434013 
4 3 4 0 1 3  
4 3 4 0 2 3  
6 3 4 0 2 3  

6 C2 
6 C2 9 0 0 7  

9003  
9003 
9007  

9007 

6 02 
6 32  
6 02 

11 1 6  22.85 
It) 14 43.26 
2 3  4 1  41.87 

6 n? 1 5 5  33.59 1 5 5  33.59 
8 59  46.52 
9 07 32.67 
10 1 2  10.30 
1 6  2 3  39.97 
I8 37  25.93 
15 24 56.66 

6 0 3  
6 0 3  
5 03 
6 0 3  
6 0 3  

~~. 
8 59  46.52 2 0  1 5  1 2  
9 07 32.67 2 3  37 1 8  
10 1 2  10.30 1 2  5 9  30 
1 6  2 3  39.97 1 2  36 42  
I8 37  25.93 1 2  0 1  5 4  
15 24 56.66 

5 0 3  
-26  3 5  

10 30 
- 2 3  3 3  

o o a  

9093 6 23 19 0 1  2 r  1 9  44 

9 2 ~ 7  5 ? 4  c 53  24.31 12 1 5  4 e  -46 :t 
93t7 6 04 ’ 5 4  52.16 1 9  50 4 6  - 1 3  22 

7 ’ 5  11.99 1 9  :? 1 2  1 5  2 e  
0 11 14.85 19 46 3 3  2P 3 7  
3 &e oc.ci 1 1  1 9  1 8  - 3 c  2‘ 

t 1 3 3 6  A’EC.:?C-5N. PER, 9007 6 0 5  2 0 3  06.92 1 1  1 9  3 6  -48 4 7  
O i 3 2 6  9clFPtiTSFNTk-3krS.PF SOC2 6 0 5  2 5 9  55.10 19 2 3  36 2 7  5 9  
0 1 3 3 7  AQE3b!PA-bN+ FERJ 9007  6 05 9 07  48.00 2 0  52  48 1 8  54  
2 i 3 2 7  2iIFCNiSFNih-Bh.S.AF 9002 6 05 1 6  30 37.01 11 5 1  3 6  1 1 5  

0 1 3 4 3  VILLA DSLORES-BN,AFiG 

3 1 3 4 1  VlLLA D0LORES-BN.PQG 
01342 OLIFANTSFNTN-Bh.S.AF 
5 1 5 6 3  AREPVIDA-€IN, PERU 
3 1 3 3 9  U W E R A - B h .  AUSTR. 
01527  MAUI-BN. HAWAII 
31344  OLIFANTSFNTN-BkrS-AF 
5 1 3 4 3  YOOMERA-BN. AUSTR. 
t 1 3 4 9  VILLA DOLORES-BN.ARG 
t1346 ARE?,:PA-Bh, PERb 

G I 3 5 0  VILLA DOLORES-BhVARG 
0 1 3 4 5  DLlFAhTSFhTN-BhrS.AF 
01346  OL:FAhTSFhlh-BN.5.AF 
i 1 3 4 7  3LIFANTSrNTh-8N.S.AF 

E1351 OLIFA*TSFN7k-6hrS.bF 
^ , 3 5 2  A R E G L : G A - B Z .  PEPb 

C.354 17ECbIPA-BNv PER?. 

-156-  A R E S , : P A - B ~ .  PER, 

q1353 . W E Q Q - E ~ ,  L d s i a .  

‘1355 Cu’ACAO-BH. 4.w.I. 
‘1356 tw00MERA-6hr ArSTR. 
C1357 YDOYERA-BHI AJSTR. 
0 1 3 5 8  CLIFAWTSFNTN-6h.S.AF 

i 1 3 6 4  AREQJIPA-BN, PERU 
n2’362 W3C)YERA-BYs ALSTD. 
01359  OLIFAhTSFhlN-6h.S.AF 
01360  OLIFANTSFNTN-BN.S.AF 
0 1 3 6 5  VILLA DOLORES-BN.ARG 

01368  CURACAO-BNr N.I-1. 
0 1 3 6 1  YCQMERA-BN. AUSTR. 
0 1 3 6 3  YOO*ERA-BNI AUSTR. 

01366  AREOUIPA-BN. PERU 
3 1 3 6 9  UOOUERA-BN. AUSTR. 
0 1 3 7 0  M A U I - 8 N .  HAWAII 
0 1 3 7 1  OLIFANTSFNTN-BN.S.AF 
01367  GLIFAN~SFNTN-BNIS.AF 
01372  DLIFANTSFhTh-BN.S.AF 
0 1 3 7 5  AREOUTPA-BNv PERU 
n 1 3 7 3  VILLA OOLOQES-~N.ARG 

01419  SAW JOSE. CAL.  
0 1 3 7 4  0LIFINTSFNTN-BN.S.AF 

9011 6 06 0 53  5C.12 
9007  6 0 6  1 00 50.C2 
9 0 1 1  6 0 6  I 04 27.10 
9002 6 0 6  1 4 5  57.56 
9007  6 0 6  8 02 40.86 
9 0 0 3  6 0 6  9 1 6  06.87 
9012 6 0 6  I 4  31 40.01 
9002 6 06 1 7  4 2  34.90 
9 0 0 3  6 0 6  18 30 28.04 
9 0 1 1  6 06 2 3  5 5  30.98 
9007 6 36  23 58 W.12  

9011  6 07  0 02 31.59 

9 46  3 0  
11 5 1  4 2  

- 2 20  
-52  0 9  
-24  4 5  

1 4  4 6  
0 48 
4 1 5  

-26 2 1  
- 2 8  23 

2 3  5 1  
0 3 9  

- 4 9  4 6  

-22 30 

1 3  2 2  3 0  
18 5 6  4 2  
1 9  2 8  1 2  
1 2  2 3  1 2  
2 3  0 5  1 8  
1 2  a6  2 4  
1 9  0 6  0 6  
10 07 1 8  
1 2  2 4  00 

13  5 1  48 
18 5 6  1 2  
1 1  34 24  
1 2  0 5  3 0  

1 9  C9 30 
19 c7 00 

9 4 1  36 
1 2  52  4f l  

2 1  28 3 0  

9002 6 0. 2 57 54.50 
9002 6 07  1 6  36  05.10 
9002 6 07  18  53  40.33 

31 28 
- 0 38 
-40 55 

9002 
r o c 7  

26 4 6  
1 3  4 1  

-46 2 9  
-26  *; 

2 1 0  
-18 39 
-35  47 
-46 28 

-63  11 
- 7 5  28  
- 4 1  2 3  
-46 0 7  
-25  4 3  

2 6  5 6  
-28  5 9  
- 3 5  0 5  

- 6 5  3 3  
- 3 1  47 

2 08 
-49 18 
-50  3 b  
-41  39 
-61 0 7  
-22  56  

9011  
9JC3 

6 C9 C 03 CO.0C 
6 29 !C 35 5i.5‘. 

90C5 
9093  
9003 
9002 

9007 
90n3 

6 1 0  8 26 G . 8 9  
6 1 0  9 31 52.50 
6 1 0  1 1  46 42.97 
6 1 0  17  58 59.90 

1 2  03 4 2  
1 2  5 3  18 
1 2  2 2  0 6  

11 18 42  
1 3  03  10 
11 37 1 8  
1 2  11 1 2  
1 2  11 5 4  

2 2  01 0 6  
1 2  0 9  0 6  
1 2  33 48 

6 I 1  0 13 13.50 
6 11  !Q 4 3  57.98 
6 11 1 6  5 5  07.50 
6 11 1 9  08 24.00 
6 1 1  2 3  12 35.22 

6 1 2  8 36  34.59 
6 1 2  9 39 55.66 
6 1 2  11 53 48.53 

9062 
9002 
9 0 1 1  

9009  
9003 
9 0 0 3  

9007  
9 0 0 3  
9012  

6 13 0 2 0  45.50 1 0  4 4  12 
6 1 3  10 52  02.64 13 2 2  18 
6 1 3  1 3  5 1  18.09 2 1  3 9  30 

9002 
9002 
9002 
9007  
9011  

8 5 7 3  
9002 

6 1 3  1 7  03 09.68 
6 13 18 07  31.20 
6 1 3  1 9  1 5  39 .85  

11 LO 30 
13 01 1 2  
1 1  2 2  2 4  

8 4 6  4 2  
9 5 9  5 4  

~~ 

6 13 23 1 6  16.79 
6 13 23 1 7  4 6 - 0 1  

6 14 10 3 7  56.4 
6 1 4  1 8  1 6  47.60 1 4  24  3 6  

1 3  44 48 

-48 5 5  

-68  6 7  
- 3 4  017 

90C7 
9 c 1 1  
9?1? 
Q012 
9012 
9002 
9007 

1 3  46  3 0  
2 1  22 4 2  
21 2 1  05 
2 1  39 1 2  
1 2  39 18 
1 1  1 2  00 

- 1 3  1 6  
-13  36  
18 32  

-50 4 7  
-72  5 7  

’1:379 WAVI-BN. HAYAII 
013EC YAUI-BNI HAWAII 
01377  OLIFANTSFNTN-BN.S.AF 
0 1 3 8 1  AREOUIDA-Bur PERU 6 1 5  23 2 6  1O.W 

0 1 4 2 8  SIN JOSE,  CAL. 8 5 7 3  6 1 6  1 0  48 0C.7 1 8 0  4 3  20  2 4  845304 

-5- 



1 9 5 9  ALPHA I 

O B S  NO 5 T A T I O N  
Q l 4 n 3  S H I P A Z - B N ,  I R A N  

0 1 3 9 8  AREQJIPA-BN.  P E R U  
0 1 3 8 3  SAN FERNANDO-RN. SD.  
0 1 3 8 4  SAN FERNANDO-", 5 P .  
0 1 3 8 5  ORGAN PASS-9Nv N.H. 
0 1 3 8 6  ORGAN PASS-aN.  N.M. 
1 1 1 8 7  UDOUFPA-BNI AVSTS.  
0 1 4 0 9  Y A U - R N .  HAWAl I 

0 1 3 9 1  OLIFANTSFNTN-RN,S .AF 
n 1 4 0 4  S H I R b 7 - R N .  I R A N  

0 1 4 1 1  V I L L A  D 3 L @ P E d - R Y ~ A Q c  
" 1 4 0 1  A R E C J I P A - B Y .  P F R J  
7 1 4 1 2  V I L L A  00LORFS-HN.ARG 

n 1 4 1 0  M A ( I I - R Y ,  H P I ~ A I I  

r 1 3 9 b  N A I Y I  T A L - P ~ .  I N O I A  

STA NO 
9 0 0 8  

9 0 0 7  
9 0 0 4  
9 0 0 4  
9 0 0 1  
9 0 0 1  
10"? 
9 0 1 2  
9 0 1 2  
9002 
9 0 0 8  
9 0 0 6  
9 c 1 1  
9 0 0 7  
9 0 1 1  

D A T E  T I M E  
6 1 6  2 3  2 5  16.28 

R. A. 
2 1  2 1  3 0  

14 11 2 4  
2 1  11 1 2  
2 2  00 3 6  
2 1  0 3  4 8  
2 1  35 2 4  
1 3  5 1  C6 
2 1  2 8  0 6  
2 1  23 3 0  
1 2  0 4  3 0  
2 0  54 4 2  
2 2  2 1  3 0  

OECL. A Z l M l l T H  A L T I T U D F  F 
- I 5 4  

- 6 7  07 
- 2 2  02 
- 4 53 
- 2 1  4 0  
- 3 5 0  
- 3 1  1 9  
- 9 O R  

3 1  1 7  
- 5 4  18 
-10 1 3  

1 8  25 
- 3 2  10 
- 5 0  1 5  
- 3 0  4 3  

-11 55 
1 4  52 

- 9 3b 
2 8  1 9  
1 5  28 

- 4 0  32  
4 4 6  

- 3 6  3 L  
- 8 4 3  

- 5 9  5 7  
- 2 1  1 c  
- 1 1  7 c  

I A Y b E  I N D E X  
4 3 4 0 1 3  

4 3 4 0 2 3  
4 3 4 0 2 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 0 1 3  
4 3 4 C 2 3  
4 3 4 0 ! ?  
4 3 4 0 1 3  
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